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R E V I E W .  
‘‘ PHINCIPLES AXD PRACTICE OF AGRICULTURAL AXALYSIS.” By HAHYEI- W. WILET. 

Volume I. : Soils. Volume 11. : Fertilisers. Chemical Publishing Company, 
Easton, Pa. 

IN March, 1894, we had the pleasure of noticing the first monthly number of a new 
work by Prof. Wiley, bearing the above title. The treatise, as might have been 
expected, has outgrown the proportions anticipatorily assigned to it by the author, 
and is not yet complete. We have before us, however, the two volumes already 
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completed, tht! first dealing with soils and the second with fertilisers. The chemistry 
and analysis of farm products and feeding stuffs is deferred till the third volume, still 
in course of publication. 

The two volumes already published do not disappoint the promise given by tlie 
work in its infancy. The volume on soils is a storehouse of valuable information, not 
the least acceptable part of which is to be found in the liberal bibliographical refer- 
ences appended to each part, each reference being connected by a key number with 
the portion of the text to which it relates. 

-4s an instance of the conscientious spirit in which the book is written, it may 
be mentioned that no fewer than twenty pages are devoted to the various methods of 
collecting samples of soil, and to the various considerations affecting this important 
initial step towards soil analysis Such frequently neglected subjects as soil thermo- 
metry are also treated. Methods for investigating the cohesive and adhesive properties 
of soils, their porosity and absorptive powers, and their capillary properties as regu- 
lating water movement, as well as their permeability, both as regards water and air, 
are discussed at length. So also are modes of investigating the selective absorptive 
potver of soils for potash and other chemical constituents of manures. 

The subject of mechanical analysis also occupies a great deal of the author’s 
attention, and we have here, for the first time, brought together a summary of 
modern improvements upon the old crude methods of mechanical analysis directed 
towards obtaining results possessing the advantage of strict comparability as well as 
of practical meaning. A Very beautiful set of micro-photographs of sand of various 
qualities and degrees of coarseness, silt, clayey particles, etc., appropriately illustrates 
this part. 

Of the nearly six hundred pages comprising the volume on soils, the first three 
hundred are almost entirely devoted to such physical aspects of soil examination as 
have been referred to, the remaining half being devoted to chemical analysis. The 
portion on the chemical analysis of soils deals not only with the determination of the 
total percentages of the various constituents, but also with the methods devised by 
various investigators for the attempted estimation of the L ‘  available ” constituents, 
such as the quantities soluble in water, carbonic acid water, weak ammonia salts, 
acetic acid, weak citric acid, etc. The determination of the nitrifying power of soils, 
as based upon bacteriological culture methods, and the investigation of the distribution 
of the nitrifying organisms in the various layers of the soil, are discussed at  some 
length in a special part, along with the origin and estimation of oxidised nitrogen in 
soils, and in rain and drainage waters. 

Any agricultural chemist who can read through the volunie on soils without 
adding to his stock of knowledge, must be enviably well versed in his subject. 

I n  the volume on the analyses of fertilisers, we have brought together, in a 
compact space, a large number of processes which have obtained inore or less pro- 
fessional recognition. The actual practitioner in agricultural analysis will be glad to 
see collated a considerable number of the arbitrary ammonium citrate ” methods 
for the determination of reverted and available phosphates in various countries, as 
laid down by custom or by oficial convention. Prof. Wiley proposes that the words 
“ available ” and “ reverted ’’ should be abolished, as sometimes begging an unsettled 

The gases in soils also come in for much detailed attention. 
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question, and suggests the use of the words ‘‘ citrate soluble ” to describe the phos- 
phates dissolved in such processes. I t  is only necessary, however, to glance through 
the records which he has brought together of experiments with such methods, to 
realize how variable are the results yielded, depending as they do, not merely upon 
the acidity or alkalinity of a difficultly neutralizable reagent, but also upon the actual 
quantity of reagent used, and upon the time and temperature of digestion. H e  very 
properly points out that comparative results are only to be obtained by rigid adherence 
to the details of the particular process of which circuiiistances may dictate the choice. 

Prof. Wiley appears to omit reference to what some chemists venture to consider 
a much more satisfactory reagent than ammonium citrate, viz., a weak (I per cest.) 
solution of citric acid, as suggested by Tollens and Stutzer a dozen years ago. Nore 
recent investigation has shown this solution to have approximately the acidity of the 
root sap of plants. I ts  application to soils is, as has already been mentioned, dealt 
with in the volume on soils, but its applicability to the analysis of fertilisers has 
either been overlooked by the author, or-as seems inore probable-he considers that 
the aniiiioniuin citrate process, modified in some way or other, is too firnily establi~hed 
for displacement by the more simple and apparently more rational citric acid method. 

I n  a short section on the manufacture of superphosphate, it is satisfactory to see 
that the author does not repeat the old text-book error, still fashionable, of stating 
that the soluble phosphate ” in superphosphate consists merely of tetra-hydric 
monocalcic phosphate, but points out that, as first shown by Ruffle, when excess of 
acid is used, as in ordinary manufacture, free phosphoric acid constitutes at  least a 
considerable part of the soluble phosphatic matter. 

The matter on nitrogen determination is necessarily and properly voluininous, 
and includes descriptions of the various modifications of Kjeldahl’s process. 

Perhaps the least satisfactory feature of the book is the section on the deter- 
mination of iron and aluminium oxides in raw phosphates. A number of methods 
are given, all of which, excepting that of Hess, direct that the raw material shall be 
dissolved in nitric acid, with or without the addition of hydrochloric acid. This 
serious error, which is involved in the Glaser as well as other processes, results in 
the inclusion of iron pyrites with oxide of iron, a substance to which it is not techno- 
logically analogous, inasmuch as pyrites is scarcely, if a t  all, attacked by the acids 
used in superphosphate making, whereas iron oxide is so attacked, and vitiates the 
keeping power of the superphosphate. This was fully pointed out by Shepherd in 
THE ANALYST for November, 1893, and English analysts cannot fail to regret that 
Prof. Wiley has not drawn attention to this very important matter, particularly as 
neglect of this consideration has led to serious under-valuation, more particularly of 
certain descriptions of Anierican phosphates, which contain considerable quantities of 
perfectly harmless pyrites. As  such phosphates form a subject of international trade 
between England and America, it seems a pity that, in a work which will take so 
highly authoritative a place as that by Prof. Wiley, this source of error should not 
have been pointed out, with a view to inducing American analysts to assimilate their 
practice to that of English chemists by using simple hydrochloric acid as  a solvent, 
and thus to difl’erentiate between pyrites and iron oxide. 

I t  is also to be regretted that the only modification of the acetate method for 
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oxide of iron and alumina, is the somewhat cumbrous and not very satisfactory one 
of Hess. The acetate method has been largely discarded, not on account of any 
inherent untrustworthiness, but on account of the loose and unwarranted assumption, 
so long made with regard to it by many chemists, that the ammonium acetate pre- 
cipitate consisted merely of ortho-phosphates of iron and aluminium. Experienced 
employers of the process, who have not fallen into the error of ignoring the presence 
of lime in the ammonium acetate precipitate, and who, after weighing every precipitate, 
have taken the precaution to actually determine the lime and phosphoric acid in it, 
have never had to complain of its untrustworthiness, though no doubt the accurate 
analysis of the precipitate necessary for correctly arriving at  the results involves 
somewhat nicer manipulation, and is somewhat more tedious than the Glaser process. 
I t  almost invariably gives results identical with the Glaser process-provided, of 
course, that the Glaser process is modified by the substitution of hydrochloric for 
nitric acid or nitro-hydrochloric. 

I t  may further be remarked that it appears to be not satisfactory, in these days 
of accurate commercial analyses, that chemists should allow themselves (except for 
rough and ready work in the factory) to assume that half the weight of the mixed 
phosphates of iron and aluminium consists of the bases in question. Aluminium 
phosphate contains 42 per cent. of aluminium oxide, while the percentage of ferric 
oxide in ferric phosphate is nearly 53. I n  commercial contracts, the permissible 
limits of iron and aluminiuin oxides in phosphates are rigorously laid down, and even 
a few tenths per cent. materially affect the invoice value of the cargo of phosphate. 
The assumption that exactly half of the mixed “Glaser” phosphates consists of 
iron and aluminium oxides-altogether irrespectively of the proportions in which 
these two bases are present-may well be sufficient to lead to consequences 
financially serious to either buyer or seller, and even to the rejection of unfair 
cargoes. The right of rejection often lying with the buyer if a given limit, such as 
4 per cent. of the mixed oxides, is overstepped. I t  does not involve much time or 
trouble to determine the phosphoric acid in the Glaser precipitate, and thus obtain 
correctly the real quantity of the oxides with which it is combined. 

I t  is, however, not given, even to so careful and experienced an author as Prof. 
Wiley, to include in one treatise all that may be desired on every subject of which he 
treats, and attention is drawn to these points in the hope of seeing thein dealt with 
in a future edition, and not, in any spirit of inappreciation of a work which can 
scarcely fail to take an indispensable place amongst the standard books of reference 
in the library of the specialist. As a practical guide-book, it is perhaps scarcely a 
book for the beginner ; for while the author details processes, and states when and 
where they have been officially recognised, he leaves the operator to make his own 
selection, somewhat after the manner of Fresenius. To presuppose that his choice 
will be wise, is to presuppose the existence of experience and the faculty of acquired 
practical intuition that experience alone develops. 

Analysts, both in England and in America, owe Prof. Wiley their gratitude for 
these two volumes, and will look forward with pleasurable anticipation to the com- 
pletion of the third volume. B. n. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
96

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
02

:0
7:

15
. 

View Article Online

http://dx.doi.org/10.1039/an8962100249

